Opening Remarks Opening Remarks
SKA will operate together with the next generation facilities in the optical and high-energy regimes.
SKA should be a competitive, all-purpose instrument in terms of relating its imaging performance to that of the other major new telescopes.
Array configuration is arguably the most rigid constraint affecting the imaging performance of SKA and it should be addressed at early stages of the array design.
Basic goal: to ensure that imaging with SKA will be least limited by the Fourier plane coverage -at all angular scales sampled by the array.
A. Lobanov
SKA developments: imaging capability is often viewed as a "tradeoff" against the survey speed.
But SKA will survey crowded fields with resolved objects.
High fidelity imaging is then an essential feature rather than a "tradeoff".
Imaging with SKA Imaging with SKA A. Lobanov SKA needs to have the SKA needs to have the capability of imaging capability of imaging adequately (at least) all adequately (at least) all those spatial frequencies those spatial frequencies at which there is more at which there is more than one sky object per than one sky object per primary beam. primary beam. Optimisation for the "survey speed" as expressed by the A eff /T sys factor is based on two implicit assumptions:
1) Small number of objects in the primary beam 2) All sources are essentially unresolved by the array This is generally not the case for the SKA. Primary beam of a 12-m dish: ~50 objects (S>0.4mJy) larger than θ source .
Optimising for dynamic range and high-fidelity imaging is then also required. A figure of merit (FoM) to quantify imaging performance: "uv-gap" between adjacent visibility points (u 1 ,u 2 ),
Survey Speed vs. Imaging Survey Speed vs. Imaging
Advatanges of using Δu/u:
-obtained from uv-coverages: 2D, radial profiles, or single value; -estimates structural sensitivity and effect of uv-coverage on image noise, providing proxies for dynamic range and image fidelity.
VLA snapshot
Δu/u = 0.07 ± 0.08 
Structural sensitivity η uv =1 for filled aperture (with Δu/u=0) Scale-dependent noise can only be reduced by improving η uv , i.e., by reducing Δu/u SKADS focus: Numerical tests to find at which Δu/u the uv-coverage stops affecting strongly the image quality. 
Numerical Simulations Numerical Simulations

D
Compared to a "Core-Spread" array, a "Gaussian" array of the same extent will have: 3 times worse brightness sensitivity on scales of ≤ 0.1B max ; 20% lower noise in snapshot images 2 times lower sidelobe level Then, a "Gaussian" array would require less than a twofold increase in observing time for surveys, while keeping SKA a general purpose instrument.
Configuration Choices Configuration Choices
A. Lobanov
Observing time with corespread configuration: 1 hour to go to 5% above the thermal noisẽ 12 hours to reach down to 0.5% above the thermal noise.
scale-dependent noise for a 10-minute snapshot
The factor should be used in optimisation calculations.
( )
Core-spread Gaussian SKA will operate alongside powerful imaging machines working in other bands and it should be itself a powerful imaging machine.
At Δu/u ≤ 0.03, uv-coverage should not be a dominant limiting factor for imaging with SKA. This figure can be adopted as a benchmark, but more studies are needed.
A Δu/u≈const configuration would not significantly reduce the surveying performance of the SKA, compared to a "core-spread" configuration of the same extent.
The factor should be preferred in calculations of the survey speed FoM and other optimisations. 
Summary Summary
